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(57)Abstract 

PURPOSE: To realize the measuring method of the place dependency of a 
magnetic field with an eddy current generated by means of a gradient 
magnetic field by obtaining a phase angle with an image obtained after the 



gradient magnetic field is impressed and a scanning is executed before an 
exciting pulse is impressed and the image obtained after the scanning is 
executed without impressing the gradient magnetic field. 
CONSTITUTION: The magnet part of a nuclear magnetic, resonance image 
diagnosing device has a static magnetic field coil 1 to impress a uniform 
static magnetic field, a gradient magnetic field coil 2 to impress the 
magnetic field having respective linear gradients in respective directions of 
(x). (y) and (z), an exciting coil 4 to impress a high frequency rotary 
niagnetic field to a homogeneous water phantom 3 installed in the magnetic 
field, and a detecting coil 5 to detect an NMR signal from the phantom. By 
executing a certain calculation to the image obtained after the gradient 
magnetic field is impressed and the scanning is executed before the 
exciting pulse is impressed and the image obtained after the scanning is 
executed without impressing the gradient magnetic field before the exciting 
pulse is impressed, a phase shift due to the offset of a system, the 
nonunrformrty of the static magnetic field, etc.. can be removed, and the 
information of the place dependency of the magnetic field by the eddy 
current generated with the above-mentioned gradient magnetic field to be 
impressed can be obtained. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

{Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 



Best Available Copy 



http://www1 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAA7EaOCuDA4021 77940P,.. 2004/09/28 



® ^ §i # 1^ ^ ^ (A) ^2-177940 

®Int-a.» I&SIJSS-^ fr^f^m.^^ ®iiBi 2 ^(1990) 7^118 

A Bl B 5/055 

Q 01 R 33/20 7621 -2G 

33/38 

7831-4C A 61 B 5/05 3 7 4 

7K1-2G Q 01 N 24/06 G 

®^ m BB63-332012 
@ib fit ^63C1988)12^29B 

©a H A l&i^j^T"^ :tiJ\^i/7.y' mm«PB&i^M**Jx4TB 7 #ifecD127 



im » 

1 . ft <n o « IK 

jowfcx. zv»ritA>-:Jro»*:fri*iK:aiea 
<2) «[SSi4«ftt^*:>«..aRr{i. wsajwiaif 



-325— 




(1) POV(Field of Vlew)rt 

« BE <0 la SI -(b * St 38-^&1^-'f3^i^a£ 

(2) FOVrtK:yh$'S:*7r>'hAt82aL, 
NMRS#oii«onias^fc«:?i- a 4 N M R tt 

«o«B5te^Fft:i?*=t« S vi^v>yt:y>, FOV 
jftiarfr'ti^ri^^p * c . s . i . ( c h « m 

leal Shift lm&8ins)^Xrlt 



O W W ^ it X «^fc*^Att'fir®At«*^t**"C 

^ -> -c * . 
( fti'ffi ) 



x^i«Eiisa4^£p:iii-r « Bas ^ 2: . 



ji. a5s^i*jo»f3£ottate«i5e«as:;^/<--r 

Ea^^FE^4Ci:9Stffl*«SetTS*L. »3a:fcfe 

3^A'4C£Pin$il«. 9l2i3lti:4c|l^07a- 

n Echo)^02a:7cC2D)FT-fp<-5/ 

a«i5J:t^fl3Ea«4O«ij0:f-f5:^^i^-^x>' 
Xti^-r. iOi^- ^ XV-X^^aSO S EtfcO 2 
D F T >f > - J^^'jP^^ife k»'fcl»iSCWr. ]8bjB^<yW 

htcjto-eo:;^!*! OA sa«icJK->m£L^di 

ttS£t:Jt«»a«0«RI|tt9tt«ff^2DtM!»«Cl 
i: *«'-c $ 4 . afc*lV»X R F liSJagttEIISa^T- 

Gxli«lttftx:^a - Kttfc;tUr#t*xWCEPll8 

■r^saKa*. o y uttttax^'a - KWt ^ trtt 



-326 — 




e9AiLXilcSEc:J:«««Gx {t) 



P < X • y ) s A V»IS 

r (X. y) : 2 ac 7& ft^ IT :^ r il^ ift ■ 

nG, ;n#S^vl • w ^^^x, y a - K^JE 

T« ; O . * OEP AiK»n 

Pi /jtifllfi (i,r.t)|4s4j 

♦ i (x« y, t) + rnOp yT« + 

r 0« * X T 4 

o - -r - h fc: « VI . 



^^IHT 2-177940 (3) 
Gy fi,t2Abr:^Cyl^fl^CS(^^Q« :^ 4 ^ 

Q z' llA5-f-?^»*c * t z. :^ i«a ^ a 

Gx*Ua.iV$tt!B*|»^;SEe^|l:4fetS^* 
Zttifi I V J e i?5 ^ ;^ Jt > A -C * 0 , /< 4* 



^ ( ST EsP I:) . , . . 

B AjS » r) txr ( ft U K : . r 

. .S i .-^yjx^^rl mMIj^jj j. *J •» 
i ^'jr,^ ^ : k & V* ^ • -r- ■* 

. .Sfts.. ^ s, ^.:^jL.j^j(:yi^Oj.^^,'X^ofA.n'j/t 

^.»> ^ K) p: S «;jS,5 JO r 5^ ♦ • > 

♦ . ( X . y . t ) -arttan < — ^— ^ > 

• I - .: . < A f • R e ( :S:^ ) / 

♦ ( K. y .'t ) -ai^ctaiif ' ^ ^ ' ^ 1 

R « ( s , j> ' 

^C-CIjn(S«}^R«(S«)U^ ix. jfjh.: 

s* oiftft^^ mikn^Mr . 

c it Tilt *.-> t: tt^.,^ ♦ . (X. y. t> 

^ • • • • • : . *■ ' . • • 



-327 — 




(STEPS) 
fll«V-?rr<»« , * i -> G .--,T O 

««SGx (t) t^tfzm^izxt 

IB4[ac*^Ba<OFE(Pield Echo) 
VA^'JiiffOFEzS^OS^TC (3D) FT-fpC- 

t:*iV^TRFU«««t0lca«-C9O - -'tA-xt: 



^«U<'^"'^£: »<:ft:fcOSE(g^s&f^i^^4. 
£t±^ 0G,^*,*0<0t$O3 DSf^e4 

♦ . (i. i.i. i)-* .r* fft (X. J. i)/Gx(l)il 

rnO, yT» +rO.* xT* 
i9 ( X . y . s ) : A e 

r (X, y. ») : 2^^:7c6<^-t^vr/^^a:tt 

♦ .,r ; 5^ A f- J» t3 J; t» ;t 7 -fe r h (<tffl 



^^nflT- 2-177940 (4) 

^: y> tc a It X ft ^ . 

Tky 7 y h J^i: ^ ThVt:ik W ffl 0 c 15 v» X nm 
•et, G.-*,0:^fr . 2 G/cSJKtcaa:. 

sts»;eia:K:«;5U"c»5e'rt (ftHm.« e ctp^^ 

1 6 e cO^^ftJcMUr liepJoB^ CTT..!: 1 0 
Gxn* GynliXirs^CSx^ yaa«C«tfctt 



nO , ;n«SOvlewOiflr«J:i^3-K43E 
T. ;£a«at>'a-KflaEOB}inB%ia 

♦ i (x.y.x.i) «*.if -H r n o , yT, 
r G • * X T 4 

3DnaiS^P. . Pi 3fi^i»fc*-»fe«rJ5ia 

( S T E P 1 ) 

. Pi tSDFTUX-etU'rn 
B5 at S • » ^(i,r,f}«xf (s.y.t«t)K 

Si «- ^(x. r.x}«sF(l*i (X. y. i. t)| ^ « 

( S T E P 2 ) 



— 328 — 



Gx { t ) X±t^m^tz X t iiL^Pi ^ { r ) t 
Si <0fii«Ty7"*i 

I m ( S • ) ^ 

4>« Urr.s.t) -arcian { \ 

Re ( S • ) : 



(1. 1.1. t ) - irclan I 



R c ( S I ) 

C C "C 1 m ( S • ) . R « ( S • > ^t-rt*. S 
vrr^. (X. y. X, t)tt»a«=F^-. 

< S T'E P 3 ) ■ 



^ ^ *5 J: F E & O aDFT^-jt-^^x^r^&r 
«^ <t ^ - if >' ^.^ife'-C 2 ifcjc ± fcli 3 

ifrACSGx (t> 1^ ^ b di^^^.^icdse 
* H ^ rtl f t A . 

.-arctanC | 

lt(ff. /S. ) 

^^ifec: J: 9 B fi X QHd n C «3 E S « ^ QIIb 



fLj^S A ^ J: 9 iftsfS A> » J: 3 iz L 

« jE*ifi^J?i: Vi TV^jT* C. S. .1.., 5fO-f 
«-#-*^tftiJ: 0 C<0«t«v* Tip 16 

-r « j« a , M 2 a li * « » ^ o 7 w - ^ - f • 

3-i^«^r*7rVhA. 




2 A 



— 329 — 



M 2 @ 



step 0 
Step 1 
Step 2 
Step 3 













1 Fo,ri*:?-vxic»or»« So,Si 















?3na¥- 2-1771)40 cs) 

M 3 !a 




m 4 S 





042S 135) a383 

5 nmtziomtrttitn^m^ik o 



(D 




330 




6 MjEO^ft 

i 2) f J 

7 1«jEOrt» 

♦ ocpiin^faj * riso* /t4^Affc. e«»ai 

(7) ^lfi«W13<-2/»X7^faEllO »X 
T4 J fe 



2-177940 <7) 

( 8 ) Bfl ia fi Sff 1 3 - i^iiJ 1 9 ?f e g2 .tt o 2 

r * • 

( 1 I ) B3*D«JI(J1 4'<-i^»3fTlE » <0 r |jt 

k IT je -r * . 

( 1 2 ) 91IB««I1 4'^-£^»4ffiieno ro 

( 1 3 ) BflM«JPl 4'^-i-'»«fTBSa»0 '2 
Dj«rr3Djk IT jE-T * . 

(14) i!Btt««Sl4'^-5?»9ff*B H a ^ r r 



2 . 1$ »^fii:l(OKB 

-f^-^b^-^^^^fr^dCkferXOffae^t: 
Kft^«lA^^»2 OKnk . 198S2tlt<oa 

fticJ:9C2i9A^:i(i^«m3io»iB(irL« act 

< 2') 1l3E«l«A&:ltK>«lSB(±. Iliaffil 2tl^ 
2 0« RRT -C^ ^h.t:Sm^ttfl7rr<0 9fi 
)(CJ:->-C^K>&Cktr1»mk-t-«ISSt3Rl£ll 



—331 — 



t iB Jft O ^ BrdS-ff St •» * IS . 



r?2-177D40 (8) 

^ 3 la 



Tr 



RF- 



Gx — ' 







f toil 




1 







I 

1 90/<a;i 




H 


1 

: 4-i- 


RF - 


Inil 1 


Gx - 


" 11 




Gxn 




, >L- 










Gy - 






Of 


G2* 




G2 - 








- 




i 














l<2j 




2 


1 » t U 1 



— 332- 




!ltPa¥^2 -17 7 9 4 0 



imfH] ¥fiS9^ (1 997) 

I^iPgS#] ittH¥2-l 77 9 40 
[iiiga3^fiS2¥ (1990) 7^1 IB 

[^m^m {Zi§mff^2— 17 8 0 

[fflUfl-^] !^®BS6 3 — 3 3 2 0 1 2 



A61fi 


5/055 




GOIR 


33/20 






33/387 




IFI] 






A61B 


5/05 


374 7638-23 


GOIR 


33/20 


9307-2C 


COIN 


24/06 


520 Y 7707-2J 



9 M m oE. W 6 »j£a>59ft 



1 Vfi^oScjS 



2 »4§OSft 



4 «l£«^OBft 



7131 C^R«} 0425 (55) SlU 



eiae 3^«lirB9B3 3 2 0 1 29 




6 mz.on9 




1tli^2 - 1 7 7 94 0 



-ffl 2- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 



111 FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




